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Exhibit A: Breeding History ' . \\})“\L

The origin of TN-OG-SYN2 (experimental designation of ‘Persist’) dates to a collection
made from 1959 to 1961 from six~-year-old or older strands of orchardgrass throughout N
Tennessee (Fribourg and Burns, 1961). It is a six clone synthetic developed by the standard(i)o\_ 5@ rOsS
- synthetic breeding procedure for self incompatible outcrossing species. Seeds were collected /
from 97 ecotypes (strains) in 45 counties. None of plants from which seeds were collected can
be traced back to any known public or commercial variety. The seed was used to establish
single, solid-seeded rows 20 feet long and 3 feet apart. Each strain was replicated twice at the
Knoxville, Plateau (Crossville) and West Tennessee (Jackson) Expertment Stations (Gray and
Fribourg, 1966). After the first year establishment, plants were subjected to a severe treatment of
clipping or grazing to a height of about 1 inch, three or four times during the spring and summer

for four years. No fertilizer was applied to the plots during this period. Individual surviving
plants were selected from each of the three locations and multiplied.

Individual plants (2100) that make up the clones constituting TN-OG-SYN2 were dug
from the planting at Jackson in 1965 and transplanted in March 1966 at Jackson. Additional
clipping stress was applied to these plants and 500 were selected for further advancement in
1970. Further selections and observations resulted in 72 superior clones being selected in 1973.
These were dug and transferred to Knoxville. They were replicated so that there were 10 of each
clone. They were transplanted in the field in April 1974. From this planting, of nine replications
of each of 72 Jackson clones, 45 plants were posmvely identified. These comprised 42 clones
(there were duplicates of 3 clones).

Ten replications of each-of the 45 plants were established in a crossing block at Knoxville
in 1976 and 1977. Notes were taken for maturity (flowering date), vigor and incidence of
disease (primarily leaf rust) and data were collected for seed yield on an individual plant basis.
Seed was bulked within each clone and used to establish progeny tests at Jackson and Knoxville.
These observations and data collection were conducted between 1978 and 1983. Based on
observations noted above and performance of both parents and progeny, the six most outstanding
clones that were synchronous in flowering date were chosen for TN-OG-SYN2. The clone and
original identification numbers are as follows. See also Table 8 in Exhibit D.

Clone No. Ident. No.
12-41(8305)
6-92(6703)
20-76(3103)
18:30(2512)
3-09(1002)
5-62(4402)

[ R R O A

The six clones were replicated 100-fold and established in a crossing block (randomized
complete block design) in 1984 at Knoxville. Seeds were harvested on an individual plant basis
and equal amounts per clone were bulked to establish an S; generation. S; seed was used to
establish dry matter yield trials at the West Tennessee, Highland Rim and Knoxville Experiment
Stations. Seed was also sent to the University of Kentucky to be included in dry matter yield
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trials at Lexington and Princeton, KY, and to International Seeds {(now Cebeco) in Halsey OR for
forage and seed yield testing. S, seed was used to establish an S; generation at Knoxville and a
grazing experiment at Ames Plantation.

The cultivar is uniform and stable through the S, and S3 generations.

: TN-OG-SYN2 has been observed for approximately three generations of increase and is
stable and uniform. Variants have not been observed in TN-OG-SYN2. However, Orchardgrass,
as is the case with many grasses , is self incompatible and an obligate outcrossing species.
Therefore, there is much heterogeneity. In fact, each seed from a plant, even within an
inflorescence, is of a different genotype. Persist is a six clone synthetic and individual plants
would be expected to have some differences from each other. This type of variation occurs in
most, if not all, orchardgrass cultivars and is characteristic of the species. These variants are

commercially acceptable and predictable.
References
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Table 8 Clonal designations of 45 plants established in a crossing block in 1976 and 1977.

_ New Entry No QldEnty Mo Identification P
i .3 9-38 (6805)* 337
2 2-86 (5301) 8662
3 7 12-41 (8305)**1 ‘ 5351
4 11 15-36 {0606) 6232
5 15 . 10-02(6702)* 6220
6 16 6-92 (6703)**2 2229
7 17 446 (8201) 9222
8 18 14-20 (1201) 5472
9 19 19-38 (2504) 2354 :
10 20 14-18 (1201) 7456 <
1 21 13-38 (4102)* 5470
12 22 3-52 (4102)* 6354 i
13 23 12-28 (9613) 6351
14 25 9-39 (6805)* 8551
15 26 20-48 (9604) 6352
16 32 2-15 (0902) 7571
17 33 13-68 (8506) 9771
18 34 20-76 (3103)**3 . 9772
19 35 8-56 (8202) 9662
20 36 21-86 (0901) 8446
21 39 18-30 (2512)**+4. 4235
22 41 11-72 (8305) , 5354
23 42 16-100 (3102) 6471
24 44 6-38 (1811) 6116
25 45 228 (2511) 7114
26 46 17-47 (2505) 6235
27 47 12-10 (0502) 7113
28 43 11-38 (2901) 2248
29 50 14-42 (5801) 6472
: 30 51 11-34 (5812) ' 5117
3 52 , : £-08 (4407) . 5350
32 53 5-03 (6705) oS4,
33 54 10-94 (0072) : 6222
34 58 2-59 (0301) ) 9109
35 60 4-36 (3401) 5118
36 61 3-09 (1002)**5 9767
37 62 5-62 (4402)**6 s 5471
38 63 2-69 (3102) 5234
39 64 19-70 (6702)* . cad2
40 65 12-57 (7701) 7227
41 71 TE 2503 ¢J) 6230
42 72 Bar 1 9552
43 57 21-61 (0901) 9434
44 1 21-39 (0014) 9326
45 a7 2-31 (2511) 8112

*Duplicate clones  ** Clones that make up Persist

o
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Exhibit B — Statement of Distinctness

Orchardgrass “Persist’ is most similar to orchardgrass ‘Benchmark’. Orchardgrass
‘Persist’ differs from Benchmark in that the lemma and lemma keel hairs of ‘Persist’ are
heavily pubescent while the lemma and lemma keel hairs of ‘Benchmark’ are pubescent.

In addition, ‘Persist’ has longer lemma awns (long versus average) than ‘Benchmark’
(please see Fig. 2 for comparison of lemma awn lengths).

‘Persist’ is most similar to ‘Benchmark’, however ‘Persist’ can be differentiated from
‘Benchmark’ by using DNA Fingerprinting. Using a 100 bp DNA ladder and the eight
nucleotide primer ‘AACGGGG’, ‘Benchmark’ lacks the 0.9 kb and 0.7 kb bands that are

present in ‘Persist’.
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Fig. 2. Seeds of Persist (fop) and Benchmark (bottom).
Note the generally longer length of lemma awns and greater
pubescence of the Persist seeds.
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Fig. 3. DNA fingerprints of Persist (S, generation) plants and eight
other orchardgrass cultivars using the 8-nucleotide primer
‘AACGGGTG’. Lane M, 100 bp DNA ladder (molecular weight
marker); Lane 1, Persist; Lane2, Benchmark; Lane 3, Potomac; Lane
4, Pennlate; Lane 5, Takena; Lane 6, Haymate; Lane 7, Duke; Lane 8,
Hallmark; Lane 9, Warrior. Arrows in figure on the left indicate two
unique bands in Persist. The arrows on the right indicate some bands
common to all of the cultivars.



FOAM GRaTOME - t.5. DEPARTMENT OF RGRICHLILTURE FOAM APPROVED: OMB NO, 40-R3712
r-77) AGRICULTURAL MARKETING SERVICE

BELTSVILLE, MARVLAND 20705
OBJECTIVE DESCRIPTION OF VARIETY

ORCHARDGRASS
{Dactykis glomerata L.}
NAME OF APPLICANTI(S) VARIETY NAME OR TEMPORARY DESIGNATION
University of Tennessee Research Corporation Persist
ADDRESS (Street and No., or R_.E.D, No,, City, State, and ZIP Code) FOR OFFICIAL USE ONLY .
- - PVPO NUMBER
1534 White Ave.; Suite 403, Knoxville, TN 37996-1527 R00300/4 7

Place the appropriste number that describes the varietal character of this variety in the boxes below. Fill unused columns with zeroes
{e.g. {0 ]9 [9] when number iz 99). In comparisons to Potomac {standard varicty) be sure to strike out the comparative term which does
not spply-{e.g. (ioster) (longer)] ; the value-[OTU] should only be used to indicate that the varieties are equal. The symbol A indicates a
decimal point. Characteristics described, including numerical measurcments, should represent those which are TYPICAL for the variety.
Measured datx should be for SPACED PLANTS. -Any recognized color fan, e.g. Royal Horticultural Colour Chart, may be uscd to de-
termine plant colors; designate system usedROyal Hort. Colour Chaghe jocation of test aredKnoxville, TN .

Ranges of values are valuable and may be included with additional description elsewhere in the application.

NOTE: FOR SINGLE PLANT DATA A M GGESTED
1. PLOIDY:

1 = DIFLOID (2N = 14) 2= TETRAPLOID (2N ~ 28) 3= OTHER (Specify)
2. ADAPTATION (for forage or pasture):

3 E 1 ‘.NORT‘HE;AST 2= EAST CENTRAL A =SOUTHEAST 4=NORTH CENTRAL
3 5 = SOUTH CENTRAL 6= PACIFIC NW. 7 = SOUTHWEST 8 = OTHER (Specify)
31 WINTER HARDINESS:

3= TENDER (HALLMARK) §= INTERMEDIATE (PENNLATE} T= HAHDY {CHINOOKY}
4 MATURITY: - . : e
SEASON: 1= WVERY EARLY {BOONE) 2 = EARLY (STEALING) 3 = MIDSEASON (PENNMEAD)
4= LATE {PENNLATE) 5= VERY LATE {MASSHARDY)}
FLOWERING DATE (50% BLOOM) cOMPARED To FOTERAE . . .10 ] O | pavs (EARLIER) (LATER)
BEGINNING OF sPRING GROWTH comparen PERSIBIBLE . (0 107| Lavs anuicr) Laten)
: Benchmark

5. PLANT HEIGHT {From soil level to top of penicle):
" CM.’ TALL: COMPARED TO m .. S[ﬂ 'CM. {SHORTE m
1 (] enc rk

6 PLANT GROWTH TYPE {xt matarityl:

TYPE: 1 =PROSTRATE (S—-T43) 2= INTERMEDIATE (PENNMEAD) 3= ERECT GEOONE’

]

PLANT WIDTH: . . DIAMETER ACROSS 2ND YEAR PLANT (TO TIPS OF OPPOSITE PANICLES), USE SAME OR COMPARABLE PLANTS AS

FOR PLANT HEIGHT.
M. PLANT WIDTH: COMPARED TO m::k' oM. [NARROWEH)

EARLY LEAFINESS:
1 =PANIGCLE TILLERS EXSERTED BEFORE BARREN TILLERS

- |o!

2= PANICLE AND BARREN TILLERS EXSERTED TOGETHER

NO, PANICLE TILLERS AT MATURITY

et

Z]10

0 NOC. BARREN TILLEAS AT MATURITY

LEAF ELEVATION DATA: [(USE SAME OR COMPARABLE PLANTS FOR BOTH CHARACTERS)

Z1.5 CM., LENGTYH OF 5TH INTERNODE SELOW PANICLE (USUALLY 15T NONCONTRACTED INTERNODE)

CM. TOTAL STRAW LENGTH {TO LOWEST BRANCH OF PANICLE)

9,4

O

——



FORM GR-470-40 (PAGE 2)

T4 amrARRAY

ANOZ00l47

B

7." LEAFE:
——1
1 CULM LEAF ATTITUOE (AT EARLY BCQOT): 1= ERECT (ORBIT) 2= DAOOPING (POTOMALC)
ll— LEAF COLOR: 1= YELLOW GREEN (LATAR]) 2= GREEN [STERLING} == DARK GREEN (POTOMAC]

Royal Hofticultural ¢7BtUE GREEN (SUMAS} : -
Colour Chart No.DOD861 Saliva leucantha (foliage) Not an exact match, but closest of the-color
LEAF HAIRINESS (% PLANTS WITH EACH SURFACE): charts.

1 O78
MM. WIDTH IFIHST LEAF BLADE BELOW FLAG LEAF):COMPAREDEQm. 0_ 2 MMINARROWER) (WIDER)
41513 l MM, LENGTH (FIRST LEAF BLADE BELOW FLAG LEAF); COMPARED TO POTENzE 110

MM {LONGERI
Benchmark

8. PANICLE: (from lowest panicle branch to tip of rachis):
216

CM, PANICLE LENGTH; COMPARED TO refemac . Benchmark .

016

NO, PRIMARY BRANCHES

(T

q CAST |SECONDARY COLOR) OF PARICLE: 1= YELLDWISH

2 = BROWN

. m CM, (SHORTER) {LONGER)

NO, SPIKELETS OF LOWEST GLOMERULE ISPIKELET CLUSTER)

3=PURPLE 4= OTHER (Specify)

PANICLE TYFE: .IN THE TABLE BELOW GIVE PERCENTAGE OF PLANTS WITH EACH PANICLE TYPE, PANICLE TYPE IS DETERMINED
BY THE ANGLES FROM THE VEATICAL FORMED BY (A} THE RACHIS TIP ANDO (B} THE LOWEST BRANCH:

{A) ANGLE OF RACHIS TIP (FROM VERTICAL)

o (ERECT) < a5 > 45
- t < 2 20Z
{8} ANGLEOF
LOWEST BRANCH s o
(FROM VERTICAL) ¢ 30 -80) 807

90 )

8.  LEMMA (first spilcelet of fowest cluster):
LEMMA HAIRINESS (% PLANTS WITH EACH SURFACE):

T T 5] wrusescen

LEMMA KEEL HAIRINESS (% PLANTS WITH EACH SURFACE):

oLl sere

Note: Lemmas and lemma keels are
" noticably wore pubescent than those
of Benchmark and awns are longer.

% PLANTS WITH NOTGHED LEMMA AFEX MM_ DEPTH APICAL NOTCH
1} @ 0] g piants witn LEMMA AwNs 1A c MM, TYPICAL AWN LENGTH
10. SEED: -
00 MM. WIDTH; COMPARED TO RXFGW~e Benchmark . 0] 0 | Mm. varmrowER) (wiDER)
5510 MM, LENGITH: COMPARED TO raventrc-benchmark AU S, tsHonTEh)(t_LoﬁGERl )
NE MG. PER 1,000 PURE SEED:; COMPAH_ED TO POFORERT Benchmaric - 1 0 4 | MG iL1GHTEm

0 POWDERY MILDEW (ERYSIPHE GRAMINIS)

0 OTHER (Specify)

ANTHRACNOSE (COLLETOTRICHUM GRAMIN ICOLA)

11. DISEASE AND INSECT RESISTANCE (rate resistance (-8, Whera 0 = not tested, 1= 100% susceptible, and 9 = 100X rasistant):

STRIPE SMUT (UST,
STRIIFOAMIS)

[




200 200 147

FORM SR-470-40 (PAGE 3)
11. GISEASE AND INSECT RESISTANCE (Continuad}

RUST AND LEAF SPOT: SPECIFY AS COMPLETELY AS POSSIBLE INCLUDING SPECIES AND RACES WHERE KNOWN, [F GENERALIZED
RESISTANCE OR SUSCEPTIBILITY IS CLAIMED (FIAST BOX), INCLUDE OR APPEND EXPLANATION. [0 = NOT TESTED, 10 100%
SUSCEPTIBLE TO 100% RESISTANT, RESPECTIVELY,

l RUST

STEM RUST (PUCCINTA GRAMIN!S)

COMMENTS:

CROWN RUST (P, CORONATA).
s

Equal to or superior to Benchmark and

4 PLEAF RuST (p, RUBIGO.VERA) Table. 6.
otomac

STRIPE RUST (P, GLUMARUM) . . .

[LEAFSPOT._._................

LEAF STREAK {(SCOLECOTRICHUM GRAMINIS)

COMMENTS:

LEAF BLOTCH {STAGONOSPORA ARENARIA).
PURPLE LEAF SPOT (STAGONOSPORA MACULATA). . .
SCALD (RHYNCHOSPORIUM ORTHOSPORIUM) ']:able 6 -

LEAF SPOT {ASCOCHYTA GRAMINICOL A} .
LEAF SPOT {(MASTIGOSPORIUM RUBICOSUM}. . .

Equal to or superlor to Benchmark and
Potomac

T~
.
(¥4

LEAF SPOT {(HELMINTHOSPORIUM 5PP.}

LEAF SPOT (SEPTORIA SPP.)

OTHER

12, INDICATE THE VARIETY THAT MOST CLOSELY RESEMBLES THE APPLICATION VARIETY FOR THE FOLLOWING CHARACTERS:

CHARACTER VARIETY CHARACTER VARIETY
LEAFINESS Potomac SEEDLING VIGOR Benchmark
WINTER HARDINESS Benchmark . SEED SIZE Not known
FROST RESISTANCE . % LIGNIN

Potomac Nof Enown.
SUMMER DORMANCY 1 see below PERSISTENCE 3 see below
HEAT TOLERANCE 2 see below TILLERING Benchmatk i
REFERENCES:

R. G. STAPLEDON, COCKSFOOT GRASS (DACTYLIS GLOMERATA L.} ECOTYPES IN RELATION TO THE BIOTIC FACTORS, JOURNAL OF
ECOLOGY 16:71-=104 1528,

P.F. PARKER, GENETIC VARIATION IN DIPLOID DACT Y LIS 1l PANICLE, SPIKELET AMD FLORET CHARACTERS. HEREDITY 24:383-405
1969,

COMMENTS: : .
Benchmark rather than Potomac was used as the reference cultivar.

1 Produces more growth than other known cultivars
2' ‘More heat tolerant than other known cultivars
3 More persistent than other kmowm cultivars

1
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Exhibit C;: Botanical Description

Persist is typical of other orchardgrasses used for pasture and /or hay. It is a cool-season
(Cs) grass that has a “bunch type” growth habit and makes most of its growth in early spring. Its
leaves are flattened with united edges and folded into each other. They appear V-shaped in cross
section. The leaf collar is divided and glabrous, the ligule is membranous and 2-8 mm long, and
auricles are absent. Leaf blades are 6-10 mm wide and 15-25 cm long.

Flowering culms are 1.0-1.3 m in length and have 2-4 nodes. The inflorescences are 8-15
cm long and the spikelets are very compact within panicles. The spikelets contain 2-5 florets
each. The lowermost branches of panicles are longer and have more branching than those near
the top. Reproduction is sexually by seed formation and asexually by tiller formation. It hasa
fibrous root system ant there are no rhizomes or stolons. Tillering continues throughout the
growing season. Therefore, nonuniformity for stage of maturity exists throughout the vegetative
and flowering stages. The root system is fibrous.

Compared to Benchmark, Persist may be slightly more bluish-green. Persist has equal or

better tolerance to rust and scald. In dry matter yield trials, it has produced more forage than-
Benchmark and produced more seed in seed production trials.

)3
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Fig. 1. Persist orchardgrass pasture (top) and Persist orchardgrass plants in
pasture at Ames Plantation, TN, 12 October 2001 (5 years after establishment).
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Table 1.
Table 2.
Table 3.

Table 4.

Table 5.

1997-2000.

Table 6.

Table 7.

Table 8.
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Exhibit D — Data Tables and Comparison to Benchmark

Dry matter yields (Ib/A) of orchardgrass cultivars grown at Knoxville, TN from
1990-1994,

Dry matter yields (T/A) and maturity ratings of orchardgrass varieties sown
15 September 1992 at Lexington, KY.

Dry matter yields (T/A) and maturity ratings of orchardgrass varieties sown 16
September 1992 at Princeton, KY.

Available forage (kg ha'd™) and least squares means (=SEW) of early- and
normal-weaned steer calves and their dams during three Spning grazing seasons
at Ames Plantation, TN.

Observations on persistence of orchardgrass pastures at Ames Plantation, TN,

Forage yields (fresh wt. T/A) and disease ratings (rust and scald) of orchardgrass
varieties grown near Tangent, OR, 1996-1998. '

Seed yields and maturity ratings of orchardgrass varieties grown near Tangent,
OR, 1997-1998.

Clonal designation of 45 orchardgrass plants established in a crossing block m
1976 and 1977.

TN-OG-SYN2 is most similar to Benchmark, However, TN-OG-SYN-2 is distinct in the
following ways:

1) TN-OG-SYN-2 consistently produces more forage later in the season.

a) Dry matter yield data, by individual cutting date, obtained at Knoxville, Tenncssee, for
5 years (1990-1994) ere presented in Table I. The variety test included TN-OG-SYN-2

and six comumercially grown cultivars.

b) Dry matter vield data obtained at Lexington and Princeton, Kentucky are presented in
Tables 2 and 3. These trials included 22 entries of commercial varieties and experimental
breeding lines. TN-OG-SYN-2 produced the top yield over the two years at both
locations.

¢} Dry matter yield data obtained at the Ames Plantation in Southwest Tennessee are
presented in Table 4. The data show that TN-OG-SYN-2 produced significantly more
forage than Benchunark, with and without clovers.

/5
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Exhibit D = Continued

2) TN-OG-SYN-2 has improved persistence and productivity over long periods compared to
Benchrnark and other orchard grass cultivars.

a) TN-OG-SYN-2 produced the highest yields during the last two years of a five year
variety trial in Knoxville, Kentucky (Table 1).

b) Grazing experiments were established at the Ames Plantation, Tennessee, in 1996,
copsisting of TN-OG-SYN-2 and Benchmark, with and without clover. Early-we¢aned
Fall-bom calves were allowed to graze the pastures. (Table 4) The grazing period was
from approximately April 1 through June 30, and was conducted for four years. In 1959
additional grazing pressure was applied to the pastures by larger animals after the steer
calves were removed in late June. Additional stress occurred because of severe drought
conditions during the Spring and Summer of 1999.

Visual ratings of the pastures showed that TN-OG-SYN-2 maintained much higher persistence
than Benchrnark, especially in pure stand (Table 5). By September 2000 the stands in the two
Benchmark pastures without clover had deteriorated to the point where they were nearly gone (0-
10%), however, the two pastures with TN-OGSYN-2 without clover retained stands of about 70-
80%.

3) “Persist” has a slightly more bluish ¢olor in pastures than Benchmark. Please see included
photo.
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Dry matter yields in Ibs/A of orchardgrass cultivars grown at Knoxville, TN from
Table 1 1990-1994,

1990 Harvest dares
Cultivar S-Apr  15-May 13-Jun 18-Jul 24-Ang  15-Nov. Total
TN-OG-SYN-2 1782 1481 617 353 1132 1311 6§76
Potomac 1776 1326 609 339 957 1070 6077
. Ranche . 1630 1577 604 435 882 793 5921
Amhbassador 1799 1456 616 384 1101 999 6354
Shiloh 1824 1354 652 386 1106 1187 6509
- Benchmark 1747 . 1417 581 404 982 1172 6304
Grleen’s Exn. 1639 1480 364 - 348 854 1018 6003
Mean 1742 1442 506 578 1616 1079 6263
cv, % 4.4 5.9 4.6 9.1 9.4 15.4 4.4
SE 2972 32.1 10.6 _ 13.0 36.3 629 1047

1991 Harvest dates

Cultivar 13-Apr  21-May 28-Jun  23-Aug  24<Sep Total
IN-OG-SYN-2 1554 923 1985 420 733 5995
Potomac 1858 779 1706 235 607 5184
Rancho 1342 - 947 1832 183 - 644 5457
Ambassador 2013 792 1852 17 618 5456
Shiloh 2049 850 1982 219 639 5755
Benchmark 1856 903 1834 232 .. 628 ) 5594
Green’sExp - 1575 906 1533 153 717 4334
Mean 18331 871 1832 239 658 5481
CV,% 782 7.5 8.3 379 7.4 6.7
SE 58.6 243 61.1 342 18.5 137.8

e
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Table 1 continued

1992 Harvest dates

Cultivar 23-Apr 26-May  11-Sep _ Total
TN-OG-SYN-2 1888 857 2706 . 5451
Partamac 1672 770 2381 ' 5003
Rancho 1373 1024 2797 5195
Ambassador 1802 895 2887 5584
Shiloh 1823 680 2627 ‘ 5130
Banchrmark 2017 683 2499 5204
Green's Exp 1683 851 2644 5177
Medn 1751 824 2674 5249
CV.% : 11.7 14.8 5.0 , 3.8
SE. ‘ 77.3 46,0 50.7 73.3

1993 Harvest dates

Cultivar 30-Apr 16-May 10-Sep  12-Nov Total
TN-0G-SYN-2 1553 528 3459 1206 . 6746
Potomac 1467 521 3257 1080 6325
Rancho 1022 1150 2990 1176 . 6338
Ambassadaor 1521 302 2173 890 5086
Shiloh 1436 /547 2876 1080 . 5749
Benchmark 1851 400 2816 1174 6241
Green's Exp. 1232 868 2724 - 1337 : 6161
Mean 1440 645 2871 1136 ’ 6092
. CV.% 18.1 412 14.6 12.1 8.7
SE 98.4 100.5 1588 521 _ 201.]

I8
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Table 1 continued

1994 Harvesr dates
Cultivar 13-May  25-Aug  15-Des - Total
TN-OG-SYN-2 4160 1602 496 6258
Potomac 3375 2087 434 3896
Rancho 2692 1665 431 | 4738
Ambassador 3550 1505 304 5359
Shiloh . 3586 1509 412 5557
Benchmark 4065 1413 267 5745
Grean’s Exp, 2319 1693 573 : . 5085 -
| ]
Mean 3464 1635 417 5523
CV,% 162 148 252 ’ 9.0
SE 212.0 98.5 387 183.1

Five Year Summary

Cultivar 1990 1991 1992 1995 1994 Average
TN-OG-SYN-2 6676 5995 5451 6746 6258 6225
Potomac 6077 5185 5003 6325 5896 5697
Rancho : 5921 5497 5195 6338 4788 5548
Ambassador -~ . 6355 5456 3384 3086 5359 . 5568
Shiloh 6309 5755 5130 5749 5557 5740
Benchmark 6304 $594 5204 624] 5745 5818
Green's Exp, 6003 4884 5178 6161 5085 5482
Mean 6264 5481 5249 6092 5526 5723
CY,% 4.4 6.6 3.8 8.7 9.0 4.4
SE 104.7 1378 752 2011 _ 1883 857 .

/7.
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Table 2 "DRY HATTER Y1ELDS (TONS/ACRE) OF ORCHARDGRASS VARIETIES
' SOWN 15 SEP 1992 AT LEXINGTON, KENTUCXY.
MATURITY 1593 1994 HARVESTS 1994  21R
VARIETT MAYQY 96 TOTAL  HAYIO  JUNOS  0CT26  TOTAL  TaTAL
BOONE 10,007 3.50 130 047 0,75 2,53 4,13
e15-£61 . 10.00% 3,84 1.1 050 0.9  3.mi* 6,85
Cis-28 10,00%" 3.7  1.2¢ 030 0.83 241  6.08
BEMCHMARK 9.75% L4 1.50%  0.49* 0% 29BN 747w
KYEXP3 9.75% 457 1,587  0.5%=  1.00  EAT* 754
POTCHAG Q.75 429 1,39 047 0.87 .73 T.01%
SHILOH 9.75¢ 4.38% .39 0.4ér 091 75 T.14e
~> TH=05-5TH-1L 9.67%  L.A5*  1.55%  0.48% 1,187 3,217 7 agew
PAILITE - 9.50¢ 418 137 047 0.8 270 6.88
HHR~2 9.25¢ 4,220 1.46% 0,457 083 2.7% 466
) LATAR S 9.28% 425t 1,20 0447 089 R55 4.B4
CIs~LG4 g.00 324 113 027 092 232 5,79
KYEXP1 g.00% 425 139 057 0.86 .81 7T.16%
XYEXP2 9.00* 4.643* 139 0.407r (.91 2500 7.53=
0690132 9.00% 440 133 0.50* 0,99  2.83* 7.7
ELSIE 8.75 150 1.9 036 0847 250 4.5
SHAWNEE CBS0 3T 115 053 097 2.87 bkt
VARR [OR 8,50  4.45% 1,25 050 0.9 2.89  7.157
COMDOR 8.5 4417 152 0.53* 0.95 278"  7.39*
b58 7.75- 3.8¢ 1.07 Q.56 0.89 2.52 4.3
89-103 7,47  4.53% 1,31 0.51%  1.05%  2.B&%  T40¢
DAUN 750 3.8 1.27r 0.9z Q.B4 2.3 4.5%
HEAN . 9.8 a7 135 048 0.9 275 6.591
gv, ¥ ) .27 822 149 222 11.47 175 8.85
LS, 0.05 1.19 045 019 0.4 0.15  0.k5 . 0.&7
MATURITY RATING SCALE: 1=VEBETATIVE  11=RULL KEAD
3=EARLY BCOT  13=EARLY BLOCH
5=K1D BoOT 15=FULL BLOCK
SLATE BOOT 17=SESD (DCUGH?
T 9=EARLY HEAD  -IP=HATURE SEED i

1993 TOTAL IHCLUOES 4 HARYESTS DATED RAYOS, JUNO7, JULI3, AMD OCT2S.

**HIGHEST KUMERICAL YALUE (N THE COLLWN. -

*NOT SIGHIFICANTLY DIFFERENT FROM THE HIGHEST NUMENICAL VALUE IN THE
COLUMN BASED ON THE 5X LSU. .
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1993 TOTAL TNCLLDES 4 WARVESTS DATED XAY1Z, JUN1,

**HIGHEST HUMERICAL VALUE IN THE COLLMK.

*HOT SIGNIFICANTLY DIFFERENT FROM THE MIGHEST MUMERICAL VALUE IN THE

RASED OW THE 5% LS,

JUL1S, AMD OCT26.

COLUMN

> |

Table 3 DRY MATTER YIELDS c'rm/ms) AND mwnm RATINGS OF cﬂcmnsus
VARIETIEE SOWM 15 SEP 1092 AT PRINCETON, KENTUCKY,
MATURITY 1993 1994 HARVESTS 199 2-YR
VARIETY MAYQZ2 94 TYOTAL ., KAYO2 ANOZ  JuM30 AUGDI [nloq rid TOTAL TOTAL
BENCHMARK 10,007* " 3,507 1,63  0.59 0,200 o015 0,42  3.03* 4,527
SHILON | 9.50% 3,28+ 4.45Y 0,73 Q.8 0,19 0.47 308 a5
- .3TN-0G-5TN-2 9.25% 352 LATTT 055 0217 0.16%  0.62%% 326 4.7Bv
BOONE 2,00  3.09" 145 071 009 0,72 0,43 2.50"  6,00*
C15-28 « 900 2.7 0.5 0,50 0.2 017 0.45 2.0 . 4.93
PAIUTE 875 2.9 135 050 Q.40 6.07 025 2320 s.27
XTEXP3 8.50 381 1,527 0.8 009" Q.13 0.58% 3,417 g.7Ev
CIS-ER1 8,25* 2,97 1,33 0.4 0.21*  0.i™  0.33 2.3 5.7
POTOMAC- B.25% 3.05 1.36  0.48%  0.16%  0.14* - D44 2,81 5.8
LATAR 8.00*%  3.497 .21 0.67r  0.200 0,12 0.36  2.59  G.28*
HHR-2 7.50 338 L3 0.8 0197 0.15* 035 267 6.05F
KTEXR2 7.50  3.65* 1.4 073 007 0177 0.54% 3067 .75%
C15-L64 5.50 3.0 0.9 0.5 0.5 Q15 839 .20 5%
CONDOR §.50 3.427 121 0.8 0.17°  0.14*  0.41 2,40 408"
DA 5.50 - 3.4* 104 0.7Er Q20%  0.15%  0.40 2,42 &.07F
ELSIE 5.50 3.44* 195 0.477 Q.17 0.97%  0.45  2.60  6.04%
VARRIGR 550 I 1S o4 815 0.1 0.43 239 4,15
KYEXP 5.00 3.5 LZ 0T 0,18 6,125 O.5FF 2,897 6.43F
90132 5.00 3.51 1,6 .77 0.3% 0.18* 0.4 276 6.28%
0S8 4.60 2.7 107 0% 0.3 0.15* 9.4]  2.56  5.30
SHAWNEE 4,00 I.3* 085 A7 4t6 0,15 (.28 2,16  5.50%
39-103 3.50 3.31* 101 0.7vr (.16 0.8 037 2.4 5.7
MEAN 6,93 3. 1.5 0.48  0.18 0,14 0,43 268 6.00
oV, X 22:57  15.12 15,37 1359 2.5 1.6k 2352 12.16 11.6%
LSy, 0.05 221 07 027 0.3 008 0.09  0.16 0.6 0.98
HATURITY RATING SCALE: {=VEGETATIVE  11=fULL HEAD
SSEARLY 80T 13<EARLY BLOOM
5410 8007 15=ANLL BLCCH ,
7=LATE BoqT 1T=SEED (DOUGH) ' .
‘T 9=EARLY HEAD  19=MATURE $EED
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Table 4  Least squures means f(-SEM) of early- and normal-weaned stear calves and their dams during thres

Spring grazing seasons,
Early weaning pastires Normal
Units Syn 2 'Syn 2 Benchmark Beachmark mg
+dovers - + clavery
Available forage  kgha'd' 44651 504251 376510 43851 —
Inifial calf weight kg - 143264 1466 1d4=64 4565 4= 5.1'
Final calf waight kg 198264 123266 199264 218£6,6" 24751
Gain (ADG) gd! 637 = 50 928 = 51 641 = 50 855+ 51° 1151 = 47

T Numbers within a raw followed by a different letter are differ=nt at P<0,05,

¢

2o
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Table 5  Observations on persistence of orchardgrass pastures at Ames Plantation, 1997
2000 -

Spring 57

Spring 98

Sumimner 99
r

Fall 99

Spring 00

Fall 00

Spring 01*

- All pastures seeded in pure stand of orchardgrass are well established. There are no

differences with regard to variety. The grass is too tall and the stands too thick to
malce quantitative estimates. All orchardgrass-clover mix pagtures have about the

same grass-clover ratio.

Orchardgrass-clover pastures have about a 50:50 ratio of grass-clover. Pure
orchardgrass pastures appear to be equal.

' One of the SYN-2-tlover and one of the Benchmark-clover pastures have a decrease

m clover to about 30%. The clover in one of the SYN-2 pastures has increased to
about 60%.

All p.astures show drought stress, Pastures with clovers appear better than those
with orchardgrass in pure stand. Pastures with SYN-2 jin pure stand are supenor o
those with Benchmark in pure stand. '

Benchmark pastures in pure stand are thin and have little available grags. SYN-2
pastures in pure stand have a good stand of grass. Benchmark pastures with clover
have a loss of grass. The grass in these pastures appear stressed and are not as
green as those with SYN-2.

Clover has been lost in all pastures that were originally seeded with clovers.
Orchardgrass stands are approximately 70-80% in SYN-2 pastures seeded without
clover and 0-10% in Benchmark pastures seeded without clover.

Stands of Persist in pastures seeded without clover is about 80%. The stands of
Benchmark (also seeded without clover) is less than10%, -

* Notes taken after approved:release
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Table 6 |

Foraga yields of orchardgrass varielies grown near Tangent, Oregon. Tl planted October 1995
Freshwt Freshwit  Freshwt  Fresh wt Frash wt Freshwt Freshwt Frashwt
(tonsiacre} {tonsliacre) ({tonsfacre) (tons/acre) {tonslacre) {tons/acre) {tons/acre) (tonsfacre)
Varlety 61-96 6-29-96 8-1-96 11-4-98 96 Total 613-97 - T-31-97 87 Total
TN-OG-SYN 2 12.3 3.8 6.3 52 26.8 e 8.1 38.7
Benchmark 12.3 .3 . 7.2 81 275 334 89 42.3
Potomac 12.3 a8 8.3 5 274 3z 89 40.9
Ambassador 11.2 34 6.5 49 258 314 8.8 40.3
Alnslus 1t 38 5.8 4.7 25.1 321 8.5 40.7
LSO @ 0.05 ‘n.s. n.s. 1.3 ns. n.s. n.s n.s. n.s.
- : Diseasea
Fresh wt Freshwt  Freshwt Freshwt -  (rust &scald)
{tonsfacre) . (tons/acre) (tenslacre} (tonsfacre) 1-8; 9=none
Variety April "98 June '98 88 Total 96,'87,"98 Total Dec 88
TN-OG-SYN 2 21.9 18.2 48.1 1i24 4.33
Benchmark 304 : 18 48.4 118.2 3.7
Polomac 277 173 45 113.3 3.7
Ambassador A2 17 474 112 ‘ 4
Juslus 28.7 18 48.7 1125 a7

LsD @ 0.05 ns. - n.s. 1.5, . ns.
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Table 7 -

Seeq ylelds of orehardgrass vatletles grown near Tangent, Oregon. Tiia! planted Octobar 1695

Seed Seed Seed Sead Sesd Ssed
Heading Heading Yield Yield Yield Yield Yield Yiefd
Date Date {Lbs/A) % Potomae (Lbs/A) % Petomae (Lbs/A) % Potomac
- Vaslety 1997 1990 1907 . 1997 1098 1998 8788 avg 97-'98 avg

TN-OG-SYN2 May® May2 352 113.5 472 118.9 412 118.4
Benchmaik May 10 " May2 344 111.0 438 1108 302 110.7
Potomac May10 May2 310 100.0 g7 100.0 . 354 100.0
Ambassador May 11  May6 455 140.8 438 110.3 447 128.3
Justas Mayi2 May8 412 132.8 465 147.1 438 123.7
tsb @ 0.05 n.s n.s. n.s.
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F00700 1971

The applicant verifies that seeds of the orchardgrass cultivar Persist, which are the
subject of the present application, were deposited on 16 October 2002 at the National
Center for Genetic Resources Preservation (formerly the National Seed Storage
Laboratory).in Fort Collins, Colorado, as PI 618722 NSSL 407827.53.
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REPRODUCE LOCALLY. Include form number and edifion date on all reproductions., FORM APPROVED - OMB No. 0581-0055

U.S. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE Application s required in order to determine if a plant variety protection
certificate is to be issued {7 U.S.C. 2421). The information Is held
EXHIBIT E confidential untll the cerificate is issued (7 U.S.C. 2426).
/\ STATEMENT OF THE BASIS OF OWNERSHIP ‘
1. NAME OF APPLICANT(S) 2. TEMPORARY DESIGNATION 3. VARIETY NAME
DU aéﬁ \ON OR EXPERIMENTAL NUMBER
University of Tennesse Research Gorperattorf 1N 0G-5YN2 Persist
4, fDDRESS {Street and No., or R.F.D. No., Cily, Stale, and ZIP, and Counlry) 5, TELEPHONE {inctude area code) 6. FAX (include area coda)
White Ave
Suite 403
Knoxville, TN 37996-1527 865-974-1882 865-974-2803
7. PVPO NUMBER

8. Does the applicant own all rights to the variety? Mark an "X" in the appropriate block. If no, please explain YES D NG

9. Is the applicant {individual or company) a U.S. National or a U.8, based company? If no, give name of country bﬂj YES L‘ NO

10. s the applicant the original owner? |:l YES NO  If no, please answer one of the following:

a. If the orlginal rights fo variety were owned by individual(s), is {are) the original owner{s} a U.S. National{s)?

D YES l:] NO  if no, give name of country

b. If the original rights to variety were owned by a company(ies), is (are) the original owner(s) a U.S. based company?

YES [:I NO If no, give name of country

11. Additional explanation on ownership (if needsd, use the reverse for exira space):

The orchard grass variety, TN-OG-SYN2, was developed by employees of the applicant who
were under an obligation to assign inventions or discoveries, including the orchard grass
variety, TN-OG~SYN2, for which application for Plant Variety Protection Certificate is
attached.

PLEASE NOTE:
Plant varlety protection can only be afforded to the owners {not licensees) who meet the following criteria:

1. If the rights to the variety are owned by the original breeder, that person must be a U.S, national, naticnal of a UPOV member country, or
national of a country which affords similar protection to nafionals of the U.S. for the same genus and specles.

2. If the rights to the variety are owned by the company which employed the original breeder(s), the company must be U.S. based, owned by
nationals of a UPOV member country, or owned by nationals of a country which affords similar protection to nationals of the U.8. for the same

genus and species.

3. if the applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above critetla.

The original breeder/owner may be the individua! or company who directed the final breading. See Section 41(a}(2) of the Plant Variety Protection
Act for definitions. )

According to the Pa;ﬁerwork Reduction Act of 1985, an agency may not condugt or sponsor, and a persan is not required to respond o a collection of information unless it displays a valid OMB
epntrol ngmber.  The valid OMB conltrol nurmber for this information collection is 0581-0055. The lime requived to complete this infarmation collection is estimated io average B minutes per
response, including the ime for reviewing the instruclions, searching exisling data sources, gathering and maintaining the data needed, and completing and raviewing the collection of informalion.

The U.S. Department of Agricullure (USDA} prohiblis discriminatfon in all its prograrrs' on the basis of race, color, national origln, gender, religlon, age, disability, political beliefs, sexual orlentation,
and maqdital or familial status. (Not all prohibited bases apply lo all pragrams). Persens with disabllities who require allemative means for cemmunication of program information (brallle, large print,
audictape, stc.) shoukd cortact ihe USDA's TARGET Center at 202-720-2600 (voice and TDD).

To file a complatnt of discrimination, write USDA, Directer, Office of Civit Rights, Room 326-W, Whitten Bullding, 14™ and Independence Avenus, SW, Washington, [.C. 20269-9410 or eal (202)
720-5864 (volce and TOD). USDA is an equal opportunity provider and emplayer.

ST-470-E {04-99) {Destray previous editions). Electronic version designed using WordPerfect InForms by USDA-AMS.
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